Abstract. We consider an absolutely continuous process converging in the mean square sense to a fractional Brownian motion. We obtain sufficient conditions that the integral with respect to this process converges to the integral with respect to the fractional Brownian motion. for the problem of estimation of the ruin probability in the case where an insurance company buys a share described by a fractional Brownian motion or by a mixed model.
Introduction

We consider the process B H,α = B H,α t t≥0
whose derivative is continuous on (0, ∞).
The process B
H,α approximates the fractional Brownian motion B H = (B H t ) t≥0 in the mean square sense where H is the Hurst parameter, H ∈ 1 2 , 1 . The process B H,α is introduced in [1] for the problem of estimation of the ruin probability in the case where an insurance company buys a share described by a fractional Brownian motion or by a mixed model.
We study the question of sufficient conditions on the process f that guarantee (in a certain sense) the convergence . In Section 4 we obtain a corollary that convergence (1.1) holds in probability if f is a Hölder function of order Another approach is to obtain explicitly an estimate of the difference between the integrals in (1.1) and to prove the convergence in probability if f is Hölder continuous of order 2(1−H)+ε (Theorem 5.1). Combining these two results we prove convergence (1.1) in probability if f is Hölder continuous of order
for some ε > 0. 
Since the fractional Brownian motion is not a semimartingale, it is natural to consider an approximation of the process B H t by "nicer" processes than the fractional Brownian motion. For example, it is proposed in [1] to substitute the process
with α ∈ (0, 1) for Y t and take the process 
for t ∈ [δ, T ] and some δ > 0. Since Z α t is a Gaussian process, Theorem IV.5.6 in [3] implies that Z α t is a continuous process on [δ, T ), and thus on (0, ∞). Therefore B H,α t has a continuous derivative on (0, ∞), and its variation on [δ, T ], 0 < δ < T , is finite. Proposition 2.1. We have
where
is a constant that depends neither on t nor on α.
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The integration by parts formula yields
by (2.5). 
We have
for all ε > 0, where C λ [a, b] denotes the space of Hölder continuous functions of order λ equipped with the norm
for α ∈ 1/2, 1 . 
Proof. Let ∆B
Consider the second term in (3.2). We rewrite the numerator as follows: 
We estimate the expectation of I 2 (α) with the help of bound (2.5):
Using representations (2.1) and (2.4) for Y t and Y α t , we get an estimate for I 1 (α):
Furthermore,
Note that the bound λ < 1 2 is essential for the latter estimate. To estimate E I 4 (α) we split the integral with respect to the variable y into two parts:
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On the corresponding intervals of integration, the function ξ(y, s, α) can be represented as follows:
The term J 1 (α) is estimated as follows:
Now we show that 
